PCN Number: | 20221220000.2 | PCN Date: | December 21, 2022

Title: Qualification of RFAB as an additional Fab site option and new Assembly & Test site
) (TIPI)/BOM options for select LBC8 devices

Customer Contact: PCN Manager | Dept: Quality Services

Proposed 1% Ship Date: Jun 19, 2023 S reques_ts Jan 21, 2023%*
accepted until:

*Sample requests received after January 21, 2023 will not be supported.

Change Type:

Wafer Bump Site Wafer Bump Material Wafer Bump Process

X | Assembly Site Assembly Process X | Assembly Materials

L] | Design Electrical Specification LI | Mechanical Specification
X | Test Site Packing/Shipping/Labeling [ | Test Process

[] []

X L]

Wafer Fab Site Wafer Fab Materials Wafer Fab Process

I I

Part number change

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of its RFAB fabrication facility as an
additional Wafer Fab option in addition to new AT (TIPI) & BOM options for the devices listed in the
“Product Affected” section.

Current Fab Site New Fab Site
Fab Site Process Wafer Diameter Fab Site Process Wafer Diameter
DP1DM5 LBC8 200 mm RFAB LBCS8 300 mm

Construction differences and AT site options are as follows:

HANA TIPI
Bpnd wire composition, diameter Au, 0.96 mil Cu, 0.96 mil
diameter(Cu)
Mold Compound SID#450207 4222198
Mount Compound SID#6498861 4226215
MSL LEVEL2-260C LEVEL1-260C

Currently, there is no probe test step in the process for DP1DM5 die , but for the RFAB die, CD-PR
will be activated as a probe site.

Test coverage, insertions, conditions will remain consistent with current testing and verified with
test MQ

Reason for Change:

Supply continuity

Anticipated impact on Form, Fit, Function, Quality or Reliability (positive / negative):

None

Impact on Environmental Ratings

Checked boxes indicate the status of environmental ratings following implementation of this

change. If below boxes are checked, there are no changes to the associated environmental ratings.
RoHS REACH Green Status IEC 62474

X No Change X No Change X No Change X No Change
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Changes to product identification resulting from this PCN:

Fab Site Information:

s e Chip Site Origin Chip Site Country Code s e .
Chip Site Code (20L) (21L) Chip Site City
DP1DM5 DM5 USA Dallas
RFAB RFB USA Richardson
. Assembly Site Origin Assembly Country Code .
Assembly Site (22L) (23L) Assembly City
HNA HNT THA Ayutthaya
TIPI PHI PHL Baguio City

Sample product shipping label (not actual product label):

TEXAS
INSTRUMENTS
MADE IN: Mnladysiu
20C: 2Q:

MSL '2 /260C/1 YEAR|SEAL DT
MSL 1 /235C/UNLIM |03/29/04

OPT:

BL: 50 (L)70:1750

(1P) SN74LSOTNSR
(@) 2000 (o) 0336

31T)LOT: 3959047MLA

P) REV: v
(20L) CSO: SHE
(22L) ASO:MLA

) CCO:USA

L
23L) ACO:MYS

4w) TKY (1T) 7523483SI2
(P

Product Affected:

SN6505AQDBVRQ1

SN6505BQDBVRQ1

SN6505DQDBVRQ1

| SN6505DQDBVTQ1 |

SN6505AQDBVTQ1

SN6505BQDBVTQ1

Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)

SNE505Q DBV Redbull
Approve Date 16-December-2022

Product Attributes

Tl Information
Selective Disclosure

_
SNESOSAQDEVROL SNESOSDODEVROL SNESOSEODBVROL TLY24010DBVROL LPB7332ARHDROL UCC27517AQDEVROL

Automotive Grade Level Grade 1
Operating Temp Range (C) -40t0 125
Product Function Interface
Wafer Fab Supplier RFAB
Assembly Site PHI
Package Group saT
Package Designator DEV

Pin Count 6

+ QBS: Qual By Similarity

* Qual Device SNE505AQDEVRQ is qualified at MSLL 260C
* Qual Device SN650SDQDBVRQI is qualified at MSL1 260C
* Qual Device SNE505BQDEVRQ is qualified at MSLL 260C

Grade L Grade 1 Grade 1 Grade 1 Grade L
-4010 125 -401 125 -40t0 125 -4010 125 -4010 125
Interface Intzrface Signal Chain Power Power
RFAB RFAE DL-LIN RFAB RFAB
PHI PHI PHI umL1 PHI

=0T SOT sOT QFN =0T

DBV DBvY DBV RHD DBV

6 6 5 28 5

Qualification Results

Data Displayed as: Number of lots | Total sample size / Total failed

'E

Test Group A - Accelerated Environment Stress Tests

JEDEC I
STD-020
JESD22-
All3

PC Al

Texas Instruments Incorporated

7 Precondifioning | MSL1 260C

15=p Mo Fails No Fails

TI Information - Selective Disclosure
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JEDEC

HAST Az | JESDzz- 3 77 | Biased HAST | 130C/85%RH ff’ 1770 - -
AL1D ours
JEDEC
JESD2Z- P

AC/UHAST | A3 Al02/3EDEC | 3 T Autnclave 121Ci15psig Hi 1770 - -
JESDZ2- ours
Al1s
JEDEC
JESD2Z- .

ACIUHAST | A3 | ALOZUJEDEC | 3 T | Unbiased HAST | 130C/5%RH | o | - - -
JESD22-
Alls
JEDEC
JESD2Z- Temperature 500

T LU g 3 | o esciasoc | | - -
Appendix 3

’ MIL-STDBS3 FostTemp . 150 N R

Te-sF A4 Metodzoil | s Cycle Bond Pull
JEDEC High 1000

HTSL Ab JESD22- 1 45 Temperature 150C Hours 1as50 - -
AlD3 Storage Life
JEDEC igl 500

HTSL AE | JESD22- 1 45 | Temperawre 175¢C Hows |- - -
A102 Storage Life

32310 - -

- - 3310
32210 - 3310
- - 31510
- - 31350
311350 - -

Test Group B - Accelerated Lifetime Simulation Tests.

JEDEC 108

HTOL BL | JESDE2- 1 7T LifeTest 150¢ " - - -
Al08 ours
JEDEC 500

HTOL Bl | JESD2Z- 1 T | LeTes 150C s |- - -
A108
AEC Q100- Early Life 24

ELFR B2 | pog : 77| Failure Rate 1500 Hours | - -

32310

32310

22400/

Test Group € - Package Assembly Integrity Tesis

Minimum of 5

AEC Q100 Wire Bond devices, 30
wes €l | por 1 30 | ghea e Wires | 13000 1200 1300
Cpk=167
Minimum of
MIL-STDES3 devices, 30
wer €2 | yetadzon | 30 | WireBond Pull | S5VC Wires | 13000 1300 1300
Cpk>167
JEDEC | »05% Lead
so C3 | shooe 1 15 | PBSolderabiliy | oo 2 - - - -
JEDEC - PEFree >05% Lead
= S | sToooz : 5| Solderabiliyy Coverage N - - -
JEDEC
JESDZ2- Physical
PO €4 | 3100 ad 1 10 | e Cpk=167 - 1100 11100 100
2108

Test Group D - Die Fabrication ReRability Tests

311510 - 30010
31150 - 30010
1150 - -

11s0 - 1150
3730010 - 3300

Completed Per Completed Per Completed Per g;r::l;md Per Completed Per Completed Per Process
EM D1 JESDGEL - Elecromigraton | - - Process Technology | Process Technology | Process Technology Technolo Process Technology | Technology
i qui 1ology Requirements Requirements.
Requirements
EE“‘EH dent Completed Par Completed Per Complatad Per g;’:g:m Per Cormpleted Par Cornpleted Per Process
ToDE Dz JESD3S - Dieﬁemc - - Process Technology | Process Technology | Process Technology | 1o/0o 0 Pracess Technology | Technology
i quir N o Requirements Requirements.
Breakdown Requirements
Completed Per
[— ot Cariar Completed Per Completed Per Completad Per i Completed Per Completed Per Process
HCl DE |35 - Injacion - - Process Technology | Process Technelogy | Process Technology | 0020 Process Technology | Technology
q Requiremants Requirements Requirsments
Negative Bias Completed Per Completed Per Completed Per g;"c‘g:"e‘j Per Completed Per Completed Per Process
NETI D4 |- - Temperature - - Process Technology | Process Technology | Process Technalagy | .o"> Process Technology | Technology
Instability q Requi Requi R:J:f;u?: e Requirements Requirsments
Completed Per Completed Per Completed Per gumpleﬁd Per Completed Per Completed Per Process
M DS - - Stress Migration | - - Process Technology | Process Technology | Process Technology T;‘z;f‘ﬁﬂw Process Technology | Technology
i qui Requirements Requirements Requirements
Test Group E - Electrical Verthication Tests
AEC QL00- 2000
EsSD E2 ooz 1 3 ESD HEM - Valts 130 1730 130 pl=iv] - -
AEC QL00- 500
ESD E3 011 1 3 ESD CDM - Volts 1310 130 130 - -
AEC QL00- Per AEC
Lu E4 oo 1 ] Latch-Up Q100-004 6n 1600 60 160 - -
. Cpke167
ED g5 | AECQUO0- [ ap | Elecrical Room.hot. | - 17300 1300 1300 30010 . .
009 Distributions
and cold
Additional Tests

Min
' et R s
Qw

Ambient Operating Temperature by Automotive Grade Level

Texas Instruments Incorporated

Preconditioning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock, and HTEL, as applicable

The following are equivalent HTOL opiions based on an activation energy of 0.7V : 125C/1k Hours, 140C/M80 Hours, 150C300 Hours, and 155C/240 Hours
The following are equivalent HTSL options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C420 Hours
The following are equivalent Temp Cycle options per JESDAT : -55C/125C/700 Cycles and -65C/L50C/500 Cycles

Grade 0 (or Ej: -40C 1o +150C
Grade 1 {or Q): -40C 1o +125C
Grade 2 (or Tj: -40C to +105C
Grade 3 or I} : -40C 1 +B5C

E1 (TEST): Blectrical test

of Qual samples [High rding to Grade level):

Room/Hot'Cold - HTOL. ED
Room/Hot : THE/ HAST, TC !/ PTC, HTSL, ELFR,ESD & LU
Room : ACUHAST

Quality and Environmental dam is available at Ti's exemal Web site: hpiwses i con

T Qualification ID: R-CHG-2203-051
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Automotive Q006 Qualification Summary

AEC-Q008 Table 3a: Integrated Circuit Qualification Test Requirements: Qualification Results

Qualification Device(s) BICMOS analog

Technology attributes covered by this Q006 qualification

Silicon attributes: 300mm LBCx processes finished with BOAC in TI CLARK.
Bond pad metal technology: ‘Copper top’

Package family : SOT23 packages in TIPI

Wire type : 1.3 Mil Copper wire / 0.96 Mil copper / 0.8 Mil copper wire.

Data Displayed as: Number of lots / Total sample size / Total failed

SOT23 DBV (5 pin) DBV (5 pin) DDF (8 pin)
Package
Wire 1.3 mil Cu 0.96 mil Cu 0.8 Mil Cu

Type‘ #‘ Test Spec ‘ Min Lot Qty ‘ $5/Lot

Test Name / Condition

Test Group A - Accelerated Environment Stress Test

‘ Duration

Qual Device:
TPS22310DBV

Qual Device:
UCC2751xDBV

Qual Device:
LM74700QDDFQ1

SAM Analysis, Pre Stress - Passed Passed Passed
PC |A1| JESD22-113 - - Preconditioning Level 3-260C Passed Passed Passed
SAM Analysis, Post-Precon on 11 marked E . .
R Passed : No Passed : No Passed : No
: ” _flg(EZpZTrgn::ga_trlgllt_s per lot before THE, delamination delamination delamination
HAST |A2| JESD22-A101 3 77 |BHAST, Vmax/130C/85% RH 96 Hours 3123110 3123110
3 1 Cross Section, Post bHAST 96 Hours - 330 3300
3 11122 SAM Analysis, Post bHAST. 96 Hours - 33300 Skipped to 2x
3 3 Wire Bond Shear, Post bHAST, 96 Hours units 3/9/0 3900
3 3 |I?Iclnd Pull over Stitch, post bHAST, 96 units 34910 3910
ours
3 3 Bond Pull over Ball, Post bHAST, 96 Hours units 3/90/0 3/90/0
HAST |A2| JESD22-A101 3 70 |BHAST, Vmax/130C/85% RH 192 Hours 3121010 321010
3 1 Cross Section, Post bHAST 192 Hours - 3130 30310
3 11122 | SAM Analysis, Post bHAST, 192 Hours - 3330 3/66/0
3 2 Wire Bond Shear, Post bHAST, 192 Hours units 3190 3/970
3 2 lI?Ic:nd Pull over Stitch, post bHAST, 192 units 23910 2910
ours
3 2 Elouﬂ‘ljs Pull over Ball, Post bHAST, 192 units 34910 3910
TC |Ad| JESD22-A104 3 77 |Temperature Cycle, -65/(150C 500 Cycles 3123110 1TTI0 323110
3 1 Cross Section, Post T/C 500 Cycles - 31310 1110 330
3 117122 SAM Analysis, Post T/C, 500 Cycles - 3/33/0 1/11/0 3/66/0
3 3 Wire Bond Shear, Post T/C 500 Cycles units 31910 1310 3/9/0
3 3 Bond Pull over Stitch Post T/C 500 Cycles | units 31910 11310 30
3 3 Bond Pull over Ball Post T/C 500 Cycles units 3910 11310 3310
TC |Ad4| JESD22-A104 3 70 |Temperature Cycle, -65/150C 1000 Cycles 3121010 1/70/0 321010
3 1 Cross Section, Post T/C 1000 Cycles - 31310 1140 3/30
3 1122 SAM Analysis, Post T/C, 1000 Cycles - 3330 111/0 3/66/0
3 2 Wire Bond Shear, Post T/C 1000 Cycles units 3/6/0 17210 30610
3 2 Bond Pull over Stitch, Post T/C, 1000 units U6/ 1200 610
Cycles
3 2 Bond Pull over Ball, Post T/C, 1000 Cycles units 3610 17200 3/6/0
PTC |Ab| JESD22-A105 1 45  |Power Temperature Cycle 1000 Cycles NA NA NA
PTC |A5| JESD22-A105 1 45  [Power Temperature Cycle 2000 Cycles NA NA NA
HTSL|A6| JESD22-A103 3 45  |High Temp Storage Bake 150C* 1000 Hours 3/135/0 3113500
3 1 Cross Section, Post HTSL 1000 Hours - 330 3310
3 44 |High Temp Storage Bake 150C 2000 Hours - 3113210
3 1 Cross Section, Post HTSL 2000 Hours - - 330
3 45  |High Temp Storage Bake 175C 500 hours 1/4510
3 1 Cross Section, Post HTSL 500 Hours 1110
3 44  |High Temp Storage Bake 175C 1000 hours 1/44/0
3 1 Cross Section, Post HTSL 1000 Hours 1100

Summary post-reliability construction analysis.
1. CSAM shows no delamination after BHAST and Temperature cycling

2. Cross sections showed no evidence of cracking or oxidation within the bonds.
3. Bond pulls, shears and stitch pulls show ne degradation — distribution showing similar performance to unaged devices

*Device was released as Q100 grade 2 where 1000 hours x 150C is 2x duration.

Tl Qualification |D: 20170418-121595 | 20191011-131872 and 20200416-133706

Texas Instruments Incorporated
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For alternate parts with similar or improved performance, please visit the product page on
Tl.com

For questions regarding this notice, e-mails can be sent to the contact shown below or your
local Field Sales Representative.

Location E-Mail

WW Change Management Team PCN ww admin team@list.ti.com

IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES
(INCLUDING REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY
INFORMATION, AND OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES,
EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FORA PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible
for (1) selecting the appropriate Tl products for your application, (2) designing, validating and testing your
application, and (3) ensuring your application meets applicable standards, and any other safety, security, or
other requirements. These resources are subject to change without notice. Tl grants you permission to use
these resources only for development of an application that uses the Tl products described in the resource.
Other reproduction and display of these resources is prohibited. Nolicense is granted to any other Tl
intellectual property right or to any third party intellectual property right. Tl disdaims responsibility for,
and you will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and
liabilities arising out of your use of these resources.

TI’s products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other
applicable terms available either on ti.com or provided in conjunction with such Tl products. Tl’s provision
of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers
for Tl products.
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